The most recent iteration of the Accreditation Council for Graduate Medical Education duty-hour regulations includes language mandating handoff education for trainees and assessments of handoff quality by residency training programs. However, there is a lack of validated tools for the assessment of handoff quality and for use in trainee education.
BACKGROUND:
The most recent iteration of the Accreditation Council for Graduate Medical Education duty-hour regulations includes language mandating handoff education for trainees and assessments of handoff quality by residency training programs. However, there is a lack of validated tools for the assessment of handoff quality and for use in trainee education.
METHODS: Faculty at 2 sites (University of Chicago and Yale University) were recruited to participate in a workshop on handoff education. Video-based scenarios were developed to represent varying levels of performance in the domains of communication, professionalism, and setting. Videos were shown in a random order, and faculty were instructed to use the Handoff Mini-Clinical Examination Exercise (CEX), a paper-based instrument with qualitative anchors defining each level of performance, to rate the handoffs.
RESULTS: Forty-seven faculty members (14 at site 1; 33 at site 2) participated in the validation workshops, providing a total of 172 observations (of a possible 191 [96%]). Reliability testing revealed a Cronbach a of 0.81 and Kendall coefficient of concordance of 0.59 (>0.6 5 high reliability). Faculty were able to reliably distinguish the different levels of performance in each domain in a statistically significant fashion (ie, unsatisfactory professionalism mean 2.42 vs satisfactory professionalism 4.81 vs superior professionalism 6.01, P < 0.001 trend test). Two-way analysis of variance revealed no evidence of rater bias.
CONCLUSIONS: Using standardized video-based scenarios highlighting differing levels of performance, we were able to demonstrate evidence that the Handoff Mini-CEX can draw reliable and valid conclusions regarding handoff performance. Over the last decade, there has been an unprecedented focus on physician handoffs in US hospitals. One major reason for this are the reductions in residency duty hours that have been mandated by the American Council for Graduate Medical Education (ACGME), first in 2003 and subsequently revised in 2011.
1,2 As residents work fewer hours, experts believe that potential safety gains from reduced fatigue are countered by an increase in the number of handoffs, which represent a risk due to the potential miscommunication. Prior studies show that critical patient information is often lost or altered during this transfer of clinical information and professional responsibility, which can result in patient harm. 3, 4 As a result of these concerns, the ACGME now requires residency programs to "ensure and monitor effective, structured hand-over processes to facilitate both continuity of care and patient safety. Programs must ensure that residents are competent in communicating with team members in the hand-over process."
2 Moreover, handoffs have also been a major improvement focus for organizations with broader scope than teaching hospitals, including the World Health Organization, Joint Commission, and the Society for Hospital Medicine (SHM). [5] [6] [7] Despite this focus on handoffs, monitoring quality of handoffs has proven challenging due to lack of a reliable and validated tool to measure handoff quality. More recently, the Accreditation Council of Graduate Medical Education's introduction of the Next Accreditation System, with its focus on direct observation of clinical skills to achieve milestones, makes it crucial for residency educators to have valid tools to measure competence in handoffs. As a result, it is critical that instruments to measure handoff performance are not only created but also validated. 8 To help fill this gap, we previously reported on the development of a 9-item Handoff Clinical Examination Exercise (CEX) assessment tool. The Handoff CEX, designed for use by those participating in the handoff or by a third-party observer, can be used to rate the quality of patient handoffs in domains such as professionalism and communication skills between the receiver and sender of patient information. 9, 10 Despite prior demonstration of feasibility of use, the initial tool was perceived as lengthy and redundant.
In addition, although the tool has been shown to discriminate between performance of novice and expert nurses, the construct validity of this tool has not been established. 11 Establishing construct validity is important to ensuring that the tool can measure the construct in question, namely whether it detects those who are actually competent to perform handoffs safely and effectively. We present here the results of the development of a shorter Handoff Mini-CEX, along with the formal establishment of its construct validity, namely its ability to distinguish between levels of performance in 3 domains of handoff quality.
METHODS
Adaption of the Handoff CEX and Development of the Abbreviated Tool The 9-item Handoff CEX is a paper-based instrument that was created by the investigators (L.I.H., J.M.F., V.M.A.) to evaluate either the sender or the receiver of handoff communications and has been used in prior studies (see Supporting Information, Appendix 1, in the online version of this article). 9, 10 The evaluation may be conducted by either an observer or by a handoff participant. The instrument includes 6 domains: (1) setting, (2) organization and efficiency, (3) communication skills, (4) content, (5) clinical judgment, and (6) humanistic skills/professionalism. Each domain is graded on a 9-point rating scale, modeled on the widely used Mini-CEX (Clinical Evaluation Exercise) for real-time observation of clinical history and exam skills in internal medicine clerkships and residencies (1-3 5 unsatisfactory, 4-6 5 marginal/satisfactory, 7-9 5 superior). 12 This familiar 9-point scale is utilized in graduate medical education evaluation of the ACGME core competencies.
To standardize the evaluation, the instrument uses performance-based anchors for evaluating both the sender and the receiver of the handoff information. The anchors are derived from functional evaluation of the roles of senders and receivers in our preliminary work at both the University of Chicago and Yale University, best practices in other high-reliability industries, guidelines from the Joint Commission and the SHM, and prior studies of effective communication in clinical systems. 5, 6, 13 After piloting the Handoff CEX with the University of Chicago's internal medicine residency program (n 5 280 handoff evaluations), a strong correlation was noted between the measures of content (medical knowledge), patient care, clinical judgment, organization/efficiency, and communication skills. Moreover, the Handoff CEX's Cronbach a, or measurement of internal reliability and consistency, was very high (a 5 0.95). Given the potential of redundant items, and to increase ease of use of the instrument, factor analysis was used to reduce the instrument to yield a shorter 3-item tool, the Handoff Mini-CEX, that assessed 3 of the initial items: setting, communication skills, and professionalism. Overall, performance on these 3 items were responsible for 82% of the variance of overall sign-out quality (see Supporting Information, Appendix 2, in the online version of this article).
Establishing Construct Validity of the Handoff Mini-CEX
To establish construct validity of the Handoff Mini-CEX, we adapted a protocol used by Holmboe and colleagues to report the construct validity of the Handoff Mini-CEX, which is based on the development and use of video scenarios depicting varying levels of clinical performance.
14 A clinical scenario script, based on prior observational work, was developed, which represented an internal medicine resident (the sender) signing out 3 different patients to colleagues (intern [postgraduate year 1] and resident). This scenario was developed to explicitly include observable components of professionalism, communication, and setting. Three levels of performancesuperior, satisfactory, and unsatisfactory-were defined and described for the 3 domains. These levels were defined, and separate scripts were written using this information, demonstrating varying levels of performance in each of the domains of interest, using the descriptive anchors of the Handoff Mini-CEX.
After constructing the superior, or gold standard, script that showcases superior communication, professionalism, and setting, individual domains of performance were changed (eg, to satisfactory or unsatisfactory), while holding the other 2 constant at the superior level of performance. For example, superior communication requires that the sender provides anticipatory guidance and includes clinical rationale, whereas unsatisfactory communication includes vague language about overnight events and a disorganized presentation of patients. Superior professionalism requires no inappropriate comments by the sender about patients, family, and staff as well as a presentation focused on the most urgent patients. Unsatisfactory professionalism is shown by a hurried and inattentive sign-out, with inappropriate comments about patients, family, and staff. Finally, a superior setting is one in which the receiver is listening attentively and discourages interruptions, whereas an unsatisfactory setting finds the sender or receiver answering pages during the handoff surrounded by background noise. We omitted the satisfactory level for setting due to the difficulties in creating subtleties in the environment.
Permutations of each of these domains resulted in 6 scripts depicting different levels of sender performance (see Supporting Information, Appendix 3, in the online version of this article). Only the performance level of the sender was changed, and the receivers of the handoff performance remained consistent, using best practices for receivers, such as attentive listening, asking questions, reading back, and taking notes during the handoff. The scripts were developed by 2 investigators (V.M.A., S.B.), then reviewed and edited independently by other investigators (J.M.F., P.S.) to achieve consensus. Actors were recruited to perform the video scenarios and were trained by the physician investigators (J.M.F., V.M.A.). The part of the sender was played by a study investigator (P.S.) with prior acting experience, and who had accrued over 40 hours of experience observing handoffs to depict varying levels of handoff performance. The digital video recordings ranged in length from 2.00 minutes to 4.08 minutes. All digital videos were recorded using a Sony XDCAM PMW-EX3 HD camcorder (Sony Corp., Tokyo, Japan.
Participants
Faculty from the University of Chicago Medical Center and Yale University were included. At the University of Chicago, faculty were recruited to participate via email by the study investigators to the Research in Medical Education (RIME) listhost, which includes program directors, clerkship directors, and medical educators. Two sessions were offered and administered. Continuing medical education (CME) credit was provided for participation, as this workshop was given in conjunction with the RIME CME conference. Evaluations were deidentified using a unique identifier for each rater. At Yale University, the workshop on handoffs was offered as part of 2 seminars for program directors and chief residents from all specialties. During these seminars, program directors and chief residents used anonymous evaluation rating forms that did not capture rater identifiers. No other incentive was provided for participation. Although neither faculty at the University of Chicago nor Yale University received any formal training on handoff evaluation, they did receive a short introduction to the importance of handoffs and the goals of the workshop. The protocol was deemed exempt by the institutional review board at the University of Chicago.
Workshop Protocol
After a brief introduction, faculty viewed the tapes in random order on a projected screen. Participants were instructed to use the Handoff Mini-CEX to rate whichever element(s) of handoff quality they believed they could suitably evaluate while watching the tapes. The videos were rated on the Handoff Mini-CEX form, and participants anonymously completed the forms independently without any contact with other participants. The lead investigators proctored all sessions. At University of Chicago, participants viewed and rated all 6 videos over the course of an hour. At Yale University, due to time constraints in the program director and chief resident seminars, participants reviewed 1 of the videos in seminar 1 (unsatisfactory professionalism) and 2 in the other seminar (unsatisfactory communication, unsatisfactory professionalism) ( Table 1) .
Data Collection and Statistical Analysis
Using combined data from University of Chicago and Yale University, descriptive statistics were reported as raw scores on the Handoff Mini-CEX. To assess internal consistency of the tool, Cronbach a was used. To assess inter-rater reliability of these attending physician ratings on the tool, we performed a Kendall coefficient of concordance analysis after collapsing the ratings into 3 categories (unsatisfactory, satisfactory, superior). In addition, we also calculated intraclass correlation coefficients for each item using the raw data and generalizability analysis to calculate the number of raters that would be needed to achieve a desired reliability of 0.95. To ascertain if faculty were able to detect varying levels of performance depicted in the video, an ordinal test of trend on the communication, professionalism, and setting scores was performed.
To assess for rater bias, we were able to use the identifiers on the University of Chicago data to perform a 2-way analysis of variance (ANOVA) to assess if faculty scores were associated with performance level after controlling for faculty. The results of the faculty rater coefficients and P values in the 2-way ANOVA were also examined for any evidence of rater bias. All calculations were performed in Stata 11.0 (StataCorp, College Station, TX) with statistical significance defined as P < 0.05.
RESULTS
Forty-seven faculty members (14 5 site 1; 33 5 site 2) participated in the validation workshops (2 at the University of Chicago, and 2 at Yale University), which were held in August 2011 and September 2011, providing a total of 172 observations of a possible 191 (90%).
The overall handoff quality ratings for the superior, gold standard video (superior communication, professionalism, and communication) ranged from 7 to 9 with a mean of 8.5 (standard deviation [SD] 0.7). The overall ratings for the video depicting satisfactory communication (satisfactory communication, superior professionalism and setting) ranged from 5 to 9 with a mean of 7.3 (SD 1.1). The overall ratings for the unsatisfactory communication (unsatisfactory communication, superior professionalism and setting) video ranged from 1 to 7 with a mean of 2.6 (SD 1.2). The overall ratings for the satisfactory professionalism video (satisfactory professionalism, superior communication and setting) ranged from 4 to 8 with a mean of 5.7 (SD 1.3). The overall ratings for the unsatisfactory professionalism (unsatisfactory professionalism, superior communication and setting) video ranged from 2 to 5 with a mean of 2.4 (SD 1.03). Finally, the overall ratings for the unsatisfactory setting (unsatisfactory setting, superior communication and professionalism) video ranged from 1 to 8 with a mean of 3.1 (SD 1.7). Figure 1 demonstrates that for the domain of communication, the raters were able to discern the unsatisfactory performance but had difficulty reliably distinguishing between superior and satisfactory performance. Figure 2 illustrates that for the domain of professionalism, raters were able to detect the videos' changing levels of performance at the extremes of behavior, with unsatisfactory and superior displays more readily identified. Figure 3 shows that for the domain of setting, the raters were able to discern the unsatisfactory versus superior level of the changing setting. Of note, we also found a moderate significant correlation between ratings of professionalism and communication (r 5 0.47, P < 0.001).
The Cronbach a, or measurement of internal reliability and consistency, for the Handoff Mini-CEX (3 items plus overall) was 0.77, indicating high internal reliability and consistency. Using data from University of Chicago, where raters were labeled with a unique identifier, the Kendall coefficient of concordance was calculated to be 0.79, demonstrating high inter-rater reliability of the faculty raters. High inter-rater reliability was also seen using intraclass coefficients for each domain: communication (0.84), professionalism (0.68), setting (0.83), and overall (0.89). Using generalizability analysis, the average reliability was determined to be above 0.9 for all domains (0.99 for overall).
Last, the 2-way ANOVA (n 5 75 observations from 13 raters) revealed no evidence of rater bias when examining the coefficient for attending rater (P 5 0.55 for professionalism, P 5 0.45 for communication, P 5 0.92 for setting). The range of scores for each video, however, was broad (Table 2) .
DISCUSSION
This study demonstrates that valid conclusions on handoff performance can be drawn using the Handoff CEX as the instrument to rate handoff quality. Utilizing standardized videos depicting varying levels of performance communication, professionalism, and setting, the Handoff Mini-CEX has demonstrated potential to discern between increasing levels of performance, providing evidence for the construct validity of the instrument.
We observed that faculty could reliably detect unsatisfactory professionalism with ease, and that there was a distinct correlation between faculty ratings and the internally set levels of performance displayed in the videos. This trend demonstrated that faculty were able to discern different levels of professionalism using the Handoff Mini-CEX. It became more difficult, however, for faculty to detect superior professionalism when the domain of communication was permuted. If the sender of the handoff was professional but the information delivered was disorganized, inaccurate, and missing crucial pieces of information, the faculty perceived this ineffective communication as unprofessional. Prior literature on professionalism has found that communication is a necessary component of professional behavior, and consequently, being a competent communicator is necessary to fulfill ones duty as a professional physician. 15, 16 This is of note because we did find a moderate significant correlation between ratings of professionalism and communication. It is possible that this distinction would be made clearer with formal rater training in the future prior to any evaluations. However, it is also possible that professionalism and communication, due to a synergistic role between the 2 domains, cannot be separated. If this is the case, it would be important to educate clinicians to present patients in a concise, clear, and accurate way with a professional demeanor. Acknowledging professional responsibility as an integral piece of patient care is also critical in effectively communicating patient information. 5 We also noted that faculty could detect unsatisfactory communication consistently; however, they were unable to differentiate between satisfactory and superior communication reliably or consistently. Because the unsatisfactory professionalism, unsatisfactory setting, and satisfactory professionalism videos all demonstrated superior communication, we believe that the faculty penalized communication when distractions, in the form of interruptions and rude behavior by the resident giving the handoff, interrupted the flow of the handoff. Thus, the wide ranges in scores observed by some raters may be attributed to this interaction between the Handoff Mini-CEX domains. In the future, definitions of the anchors, including at the middle spectrum of performance, and rater training may improve the ability of raters to distinguish performance between each domain.
The overall value of the Handoff Mini-CEX is in its ease of use, in part due to its brevity, as well as evidence for its validity in distinguishing between varying levels of performance. Given the emphasis on monitoring handoff quality and performance, the Handoff Mini-CEX provides a standard foundation from which baseline handoff performance can be easily measured and improved. Moreover, it can also be used to give individual feedback to a specific practicing clinician on their practices and an opportunity to improve. This is particularly important given current recommendations by the Joint Commission, that handoffs are standardized, and by the ACGME, that residents are competent in handoff skills. Moreover, given the creation of the SHM's handoff recommendations and handoffs as a core competency for hospitalists, the tool provides the ability for hospitalist programs to actually assess their handoff practices as baseline measurements for any quality improvement activities that may take place. Faculty were able to discern the superior and unsatisfactory levels of setting with ease. After watching and rating the videos, participants said that the chaotic scene of the unsatisfactory setting video had significant authenticity, and that they were constantly interrupted during their own handoffs by pages, phone calls, and people entering the handoff space. System-level fixes, such as protected time and dedicated space for handoffs, and discouraging pages to be sent during the designated handoff time, could mitigate the reality of unsatisfactory settings. 17, 18 Our study has several limitations. First, although this study was held at 2 sites, it included a small number of faculty, which can impact the generalizability of our findings. Implementation varied at Yale University and the University of Chicago, preventing use of all data for all analyses. Furthermore, institutional culture may also impact faculty raters' perceptions, so future work aims at repeating our protocol at partner institutions, increasing both the number and diversity of participants. We were also unable to compare the new shorter Handoff Mini-CEX to the larger 9-item Handoff CEX in this study.
Despite these limitations, we believe that the Handoff Mini-CEX, has future potential as an instrument with which to make valid and reliable conclusions about handoff quality, and could be used to both evaluate handoff quality and as an educational tool for trainees and faculty on effective handoff communication.
